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<Spot translation > 

1. Title of the Utility Model 

Oxygen concentration sensor 

2. Claim of Utility Model 

An oxygen concentration sensor characterized in that the sensor 
comprises: 

an oxygen concentration sensing element formed by juxtaposing a 
pumping component and a cell component with diffusion limiting means 
being interposed therebetween, each of the components being made up of 
an ion conductive solid electrolyte member and a pair of electrodes 
sandwiching the ion conductive solid electrolyte; and 

a protection member enclosing the oxygen concentration sensing 
element, wherein: 

the protection member comprises an inner protection tube having 
vent holes only in a peripheral side surface thereof, and an outer protection 
tube having vent holes and enclosing the inner protection tube with a 
predetermined gap therebetween; and 

a ratio of an opening area of each of the vent holes of the outer 
protection tube per unit area of an outer surface of the outer protection tube, 
being made larger as length of gas circulation passage from each of the vent 
holes to the diffusion limiting means becomes larger. 

3. Detailed Description of the Utility Model 
Technical Field (page 1, line 20 to page 2, line 1) 

The present Utility Model relates to an oxygen concentration sensor 
for sensing an oxygen concentration in a gas to be measured, such as an 
exhaust gas in an internal combustion engine. 
Summary of the Utility Model (page 3, lines 1 to 12) 

The present Utility Model has as its object to provide an oxygen 
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concentration sensor having good responsiveness, while at the same time 
preventing variation in the output of an oxygen concentration sensing 
element. 

The oxygen concentration sensor of the present Utility Model includes 
a protection member enclosing the oxygen concentration sensing element 
and having a double structure made up of an inner protection tube and an 
outer protection tube. The sensor is configured so that, as the length of a 
gas circulation passage from each of vent holes formed in the outer 
protection tube to diffusion limiting means of the oxygen concentration 
sensing element becomes larger, the rate of an opening area of each of the 
vent holes of the outer protection tube per a unit area of the outer surface of 
the outer protection tube, is made larger. 
Embodiments (page 14, lines 6 to 19) 

In an embodiment shown in Fig. 5, the vent holes 61a formed in the 
inner protection tube 61 are similar to those in the embodiment shown in Fig. 
4. As is apparent from the figure, however, the vent holes 62a formed in 
the outer protective tube 62 are circumferentially arranged four at a time for 
each of upper, middle and lower stages with an even interval therebetween. 
The opening area of each of the vent holes 61a is made smaller in sequence 
from the upper stage to the lower stage, so that the opening area of each of 
the vent holes at the lower stage becomes the smallest. In addition, each 
of the vent holes 62a is arranged so as to be offset from each of the vent 
holes 61a in the circumferential direction and the axial direction (the 
direction along the longer side of the drawing sheet). As a result, the 
protection member 11 is configured so as not to be seen through from its 
outer side to its inner side. Such an arrangement of the vent holes 61a and 
62a also allows the present embodiment to satisfy the requirements 
provided above. ^ ^ 
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